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ABSTRACT 

As a baseline measurement of what is being learned 
about computers in California, a study, originally reported in 
"Student Achievement in California Schools: 1982-83 Annual Report," 
investigated the knowledge, attitudes, and experiences of a 
representative sample of 6th and 12th graders. The survey was 
developed by experts on computer technology v drawn from the public 
school system, universities, and industry, and included questions 
based on objectives used with the Department of Defense Dependent 
Schools, attitude questions, background statements/questions to 
assess relevant prior knowledge of computers , \ and demographic 
questions. The sixth grade survey was given to a sample of students 
as part of the April 1982 administration of the^ California Assessment 
Program Survey of Basic Skills. Findings indicate that most students 
have had programming experience by the 12th grade and that 
pr^grammi experience was associated with markedly higher test 

"Scores. A large majority of students exhibit awareness of routine 
characteristics and uses of computers. Perfornmnce on programming 
objectives is low, however, and mastery of^ general knowledge is not 
much higher. Boys appear to have an advantjage over girls in computer 
knowledge. This report iricludes 39 tables, 3 figures, and a 16- item 

•reference list. (LMM> 
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Synopsis off Findings 



The study described and reported In this publication was oponsored Jiy the 
California Assessment Program (CAi*) of the State Department of Education, and i 
was conducted during the 1982-83 school year» A sample group of sixth and 
twelfth grade students from throughout the state v/as tested during the study-. 

The results of the study were originally published in Student Achievemenf 
in California Schools; 1982-83 Annual Report (Sacramento: California State 
Department of Education, 1984),. They are reproduced here- because of the wide 
interest shown in the use of computers in the classi^oom and the r^Siationship 
between the use of computers and other educational and social experiences* 

This is a report of a study on the knowledge, attitudes, and experiences o 
California's sixt-h and twelfth graders in the area of compute^r technology. It* 
is ititended as a ba^seline measurement .of what is being learned abo<it computer 
technology in California, not as a measure of success*. 

A committee of experts on^computer, technology was (^rawn from the publlic 
school system, universities, and industry.- The committee designed a survey 
that assessed a wide varietjr of instructional objectives In the area of com- 
puter studies as well as^attitudes towards computer technology and relevant 
^fexperienc^s with computers. ' : 

A representative sample* of twelfth graders wa^'^ tested in December of 198'^» 
Sixth grade students were testec!' in April of 1983. 

Twelfth Grade Results ' 

• More than half the students in the twelfth grade\sample reported 
•actually having used a programming language of some kind. Thirty-seven 

percent reported having used BASIC. 

• praying games— ^instructional games or video g^mes — was not associated., 
with higher teist* scores in computer literacy or computer .science. 

• A substantial majority could correctly identify simple truths and 
misconceptions about computers • 

m More detailed knowledge .jof computers,' as measured by test scores, was 
low. Knowledge of programming was very low." Sixteen percent reported 
\ * having learned programming in school. 



\ o Twelfth grade boys scored consistently higher fhan the girls did. The 
better performance of boys was associated with greater exposure to 
computer technology. 

• There was a clear relationship between test scores, and the parents* • 
educational levels. Children of jnore highly educated parents consis- 
tently scored higher than children^ of less well-educated parents.. 



1 , 



Si.Kt:h Grade Ueuol t:H 



About 68 percent; of Hixth graders indicated having nomv. type of in^ 
school computer learning eKperience, and 56 percent Bald they had uned . 
aome type oE computer in school. 

About 15 percent o£ the sixth grade'^s reported having learned to write 
computer programs at school, 

A flubatantial inajority could identify simple truths and misconceptions 
about computeifs and saw a much larger role tor computers in the work 
place c , , - 

Test scores summarizing detailed knowledge of computers were low, and 
scores representing knowledge of simple programming techniques were 
qdu.te low^ 

Boys scored higher ^ than the girls did, and students with prof essionaj-ly^ 
employed pai'jents scored higher than students with parents in semiskilled 
pr xmBktlled! occupations. 



Background 



. The computer can be a means of educating students and an object of study 
in itself. llistoricai;.y , in the public schools, there has been more interest 
in Che former application than in the latter. These two applications are not 
mutually exclusive. Using the computBr'-as e^n. instructional tool invariably 
requires learning something about the machine and how to operate it. It is 
"also true that the study of computers and programming^ can be a natural and 
s.timulating way to learn problem-solving skills and various mathematical and 
scientific concepts.^ . . ^ 

There is strong evidence for the growth of a serious interest in computer 
studies. The California State- Board of Education in 1983 made computer studies 
a part bf its^model graduation, requirements , a. measure which is, hedug^ considered, 
and duplicated in othep states". The Gojlege Entrance Examination Board in 1982 
inaugurated an advanced placement tea t_f or high school students in the area of . 
computer science. The National Center for Educational .Statistics in 1983 
initiated a nationwide study of computer literacy. ; ' - ' ' 

■ 

The primary goal of thiS study was to examine the knowledge, attitudes, and 
experiences of Calif ornia' s sixth and twelfth graders in the area ^of computer 
technology. The study was designed to encompass the diverse educational objec- 
tives of many different district arid school programs. The result was a baseline 
measurement of what California's students know about computer technology. It ^ . 
should not be interpreted as an evaluation of a particular course of instruction. 



Mdiical.orn havc! wltiuiunrul In riM!(MU. y»uu/* a llv<»ly dt^baLt' ahouL wUnt uln- 
d(Miln fiht)\ild irarn ahouL compul-.m'a : St atj^imuiLff oi iMhicaf i (nia 1 oh t VL»a liavt! 
lHM»n [ud/llMlu'Ml by l\u* Commli- tec; dip Coinpulo r Kducat loa (!*J/2); Nal loiial 

Counci l ol" Supurvlaor*! of HnllieinaL 1 Cft (19/8); Jobruion, Andcrnon, llanfjon, and 
id aaacMi (19B0); Andoraun and Klaaaon (19M{J)j Ro^^erLi and tlui l)<.»partinonl; 

ot DeL-iHUie Dependenta Scboola (19H2). Intoreal ban rlaon t:o Llie polnL that 
LiiXLbooka Imve bo^un to appear (ti.K«» Horn and Polrot, 19IU; Miller, Cbaya, and 
Santora, 1902; and Luernwui and Peckbam, 1983). iJlactnialon ol varlona key laauew 
can be eound In Papert ( 1980); Helmed (1982); and Sbane .( 1 982) • ' 

Tlie National. AaseB^ment of Educational ProgreHo/(NA^!!P) Included oeveral 
queVitlona on computers In Its 1977-78 matbematlcH aBBetJBment, wblc* have been 
reporte/d by Carpenter, Corbltt, Kepner, Llndqulst, and Keys (1980). Tbey / 
concluded that a large majority of the thirteen and f^uventeen year old atuaento 
tested had little or no experience in actual applications of computers. For 
ex'iimple^ only 8 percent of thirteen year olds and 13 percent of seventeen, year 
'olds said thny knew how ^ program a computer. By contrast, there was a Rorne- 
what higher level of awareness of the routine uses of computers. Unders t'^im^lng 
of more sophisticated uses of computers in conplex decision making arid 
mil thematical modeling of problems was more limited. 



Twelf th Grade Stirvfey , 

A committee of specialiecu ia computer technology was assembled from the 
public school syBt/.im, unlversitiies , and industry, and they designed a survey to 
assess a wide variety of Instructional objectives Iv!- the ?rea of -computer 
studies , attitudes towards computer technology, and relev^^nt experiences with 
computers. Cognitive ' test questions we;re written to conform to a set of objec- 
tives that was developed and used with the Department of •Defense Dependents 
SchoolSj(DoDDS) curriculum shown in the chart entitled "DoDDS Student Objec- 
tives." . ?;^e at questions were reviewed for r^evance a^^''' accuracy of content, 
se:- or ethnic bias, and typographical correctne*ss. All cognitive test questions 
wev^ multiple choice with four^^-e^ions. 

Attitude questions wet^ obtained, from a s^t that had been administered 
by t:»a ^Wational "jj^ssessmcmt of Education^il Progress in a ^977-78 mathematics 




terms "computer literacy" and "computer science," as used in this report, 
shovJ.d be understood in light of the described objectives. The number of 
queitions relevant to each objective is written in parentheses after each 
statement. There were, in all, 430. questions including 239 for the ar^ai^ 
of computer literacy and 1^91 for computer science. The Northwest Regional 
Educational Laboratory in Portlan'-V, Oregon, shared questions that had bean 
HTjtten for a DoDDS evaluation and assisted in the question-writing process* 
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m r Urn rH»ntmr of nurvny llJin (invotnri to tl.nl nhjnotlvn on t.hn Iwcvltth firmln larit. 



1. 



I)«fnonrarnln urulnrot mrl Uk, of Uw cnpnhUlUnn, «(H>nr.nUonn, uorl IrnpllnHt K^rm of nri^putnr tnr.hmJrKjy. 
(239) '"^^r 

1. \)muw^Ui^U^ uhlUty to opornto n vnrl«ty of dovicon v^ilch nin himnrl on nlnctronlt: login. (fO 

2. f>f3monntinto nblllty to urio o computor In thn Intornotlvo rnodo. \^^) 
J. Imlnponriontly nolocL n profjrwn from tho coiTiputor roimurrn ^^yr"fy- 
/i. HocotjnUfj uaor nrrorn unoonlatod with cocnpiittir utUUntlon. U^) 

2. Explain funcL lonu nr/! uaon of n comf)utor nyntcjfn. (91) 

1. Ufio (in opproprlrtto vocabuhiry for comwJnlcot.intj obout computoro. (25) 

?, Diotlfujuinh botwoon Intoractivo modD nnd hotcfi rnodo computor procoaolnq. {J) 

3. Idontify a computor oyotem'a mojor componontu. m^U «o Inpu . mmny, procoiin Ukj, ^ind output. (^0) 
ii. KfJcocini7.D tnoko for which' computer utilizntion In approprliito, ^in) 

- . i.-*^. t. It 1 i_i_t. 1 1 nnmftrtt- ri I r» nnmniil" \ rm _ i ? 1 



"Ooocrlbo tho major hiEtoricHl dovolopmonto In computing, U->> 

3. Utill/o oyotomatlc procoaaoo in problem oolvinc). (50) 

1. Choooe n logicol ooquence of otepa needed to perform a touk. (10) 

2. Diagrfm thor atepa in solving a problem. (7) 

3. Select tho appropriate tool and procedure to Qolve a problem, m; . ^. ^ h.min«»in 
L Develop ayat^atic procedures to perform uaeful taoka in areaa ouch aa nociol atudioo, buBinerin, 

Dcience, and mathematica. (12) . . , , , u „ on nr i nrn nr RA«;Tr 

5. Write simple pronrono to aoJvo probla^a uaing a high-level language, auch ao PILOT, LOGO, or BASIC, 

(IB) ' - - 

4. Appralae tho impact of computer technology upon himan life. (48) • 

•l. Identify specific uaeS of conputero in fielda, auch aa medicine, law enforcement, industry, 
busindaa, tranaportatipn, government, banking, and apace exploration. U^:; 
7 Comoare comouter-related occupationa and careers. (W) /ms 

3. -Identify social and other nontechnical factora which might reatrict computer utilization. (10) 

4. Recognize the conoequences of computer utiliztidon. (ID . . 

5. Differentiate between reaponaible and irreaponaible uaea of computer technology. (2), 

Oemonatrato understandings of computer syatema including aoftware development, the design ar>d operation of 
hardware, ard the uoe of computer systems in solving problems. {I'^l) 

1. Write atructured and documented computer software. (95) ^ i 

1. Write well-organized BASIC programs which include the use of color, aound, and graphics statewinta 

2. W?ite programs which demonstrate advanced programming techniques used to uolve problems in 
busineaa, acientific, or entertainment applicationa. (19) rnRTRAN (25) 

3. Write programa in an additional high-level language such as PASCAL, COBOL, or ""TRAN. US; 
Write programs in a low-level language, such aa machine language or assembler. (10) 



2. Demonstrate knowledge of the design and operation of computer hardware. 



(57) 



Demonstrate unaaaisted operation of at leaat two different configurations of computers and thalr 

S^e'flJeSal^SosB computer or computer-interfaced devic^es to monitor or control events V 
sensina tempersture, light, sound, or other physical phenomena. UO; i„n«ni.l 
Describe the computer's digital electronic circuitry in terms of binary arithmetic and logical 

operators .(19) / ^ « v 

Perform vendor-authorized minor maintenance on the computer system, ^ii) , 

41 



Use computer ayatema in problem solving. (39) 
1 



Use data processing utilities, including word processing and data base management, in problem 

??ansjate iJ^tware from one language to another or to another version of the sane language. dU 
Analyze different solutions to the seme problem. (16) 
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a)iiM-fifimfn! ♦ K»Mii ui r h*^ ) I fitrlrufl*,^ i oitu r<'^| iM-n r ♦•rl t ix- hull 

v/I I li ^1 i*a/tl(ulri/ n t, ;j t fr/WMit • lii*- fi t af ^rriif iitu wrr<*: 

• f>i(»(Mitt:'f ri fh*hu/naii I i'.^^ MorCcty rf«^at InF, iiviTynn*' fUi'.j tiujafj*;/, 

«» I'Im' iwui K* ( (Hnf>ul*-Mi an' ii mmI, i Ik^ Jftfi?* pr ivacy a (M?r fir>K v/H J 1 hfiv*:* 

f ^f>ni[)ul.f' r n wl I J fjrrjbably crc./Ua* au rnafiy Jcibfi .ni t ht^y ui 1 miaia r.a* , ^ 
» CofujMi t (• f fj n I <iw down artel vj}m\) J. I ca iAt fi i mp 1 f bu a i immj » o[jt? r a t 1 on n • 
. ® fiomf!(iay mo at Lhlrif^a will bf» run by cornpu t.*' , 

• 'a k 1 1 o w 1 (! fl f ^ () f r. o rn[M j t e r f i w 1 I I b e i p a pf ; r m o x\ \{ t a b a lt{*x j o b • 

• Corn pu t it ri\ ca n he J p make ma t hf^rna 1 1. c n mo r e t n t it re a i i iw^ « ^ ^ * 
» Com p u L e ru a r bu 1 1 od f o r r o pe 1 1 L i ve , mo no t: onouH t a s k« • 

• Computers are; programmed to foiiow preciae, apecific 1 nfi tract iorui . 

m Compute ra require Bpeclal lartguages for people to comniunlca te with them, 

« Computers have a mind of their own. 

o Computers make mistakes much of the time, 

• To work with a compter, a person must be a mathematician. 

The committee designed background statements/questions to assess r<*levant 
prior knowledge of computers and experiences with them. The statements/ques tlons 
were: . 

o Indicate which of tjie following languages you have actually used to 

write and run computer programs. (BASIC, PASCAL, LOGO, PILOT, FORTRAN, 
COBOL, FORTH, ASSEMBLY LANGUAGE, Other, None) ..--^ 

0 Indicate which of the following video games you have at home. (Atari, 
Odyssey , Intellivision, Colecovision , Other , None) 




• Indicate which of the followrng- types of microcomputers you have at ^ 
home. (Atari 400 or 800, TRS-80, Apple, PET-Commodore, IBM, Texas 
Instruments, Osborne, Other, None) 

• Indicate which of the following types of microcomputers you have used 
at school, (Atari 400 or 800, TRS-80, Apple, PET-Commodore, IBM, Texas 
Instruments, Osborne, Other, None) 

• Approximately how many hours per week outside school do you spend in 
each of the following activities? (Reading for pleasure, Doing home- 
work. Playing video games at home. Playing video games away from home. 
Working ^ith a computer, Athletics, Watching television. Other hobbies 
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nt: r < ' < f » ' it t J o a l\f > u ^ I u i ri t . 1 1 a u I h u u V , F r n in 1 t f j iff \ v > i i r f » ^ F ? < > rn 2 t. o J 

Hor<! tliari JO liourM) 

» Indi CHiii th(t typou ol ia Micliool iui.(:roc<?mputer ItMtrnlng c»Kp<,;r U^ncefi you 
luiVi! hafU (Wrltcj prugramH, Geru^ra i i y Inarn ^/bout cowputeru, Drill 
nnd [itiicl icv, ^ Slmulatloiuj (nuilti or ^icience domoaatratlonfO , Tutorial, 
Inwtrur t lonal gamea > I havfi had little experience witii computer*) 

« i ndi calf* .whtne you learned about computcra* (At hom«> At frlenda^ 

[lomea, Special aummer programa, Muaeum or aoionce hall, At achool dur- 
ing' the day, At achool during the evening, Computer atorea or aaleamen, 
Playing with video ^amea ^ I know iittle about coraputera.) 

StudtMJtB uiitfi aakc^d to. report demo^^raphic information, Including sex 
and levtil at parent education. Ti^e five poaaible catiegorlea of parent education 
we re : 

• Not a high fjchool graduate 
» IJigh achooi graduate 

• Some college . ^ 

• Four-year college graduate ' - ,> 

• Advanced degree . / 

That category corresponding to the highest educational level reached by a parent 
was to be selected. 

The test was designed In a matrix format so that each student saw only a 
small part of the entire pool of questions. Eighty-six unique forms of the 
test were created, each containing five cognitive test questions, one attitude 
question, and two background questions. The attitude and background questions 
were assigned to the 86 test forms so that each would appear approximately an 
equal number of times.. A different set of cognitive test questions^ selected 
to cover both computer literacy and computer science objectives, appeared on 
each form. These were arranged so that easier questions appeared first on the 
test. The test forms were spiraled for distribution so ^that each one would be 
given about the same^number of times within each school. 

Sixth Grade Survey ( 

The questions selected for use with sixth grade students were a subset of 
those developetr for twelfth graders. The d^JLected questions were included on 
the CAP Survey of Basic Skills: Gyadg^ Six , which is administered annually to 
*^all public school sixth grade students in California. There are 40 different 
' forms of test, and each ^udent takes just one foml. *In addition to the 

reading, cten expression, and mathematics questions included on each form, 
th^re was space for one additional com'puter test question. This meant that 40 
different computer test questions could be given to sixth grade students. 

t 



« rib i *'f .1. I \r(' 1 , * j 

<ai Ob J ive I « ? , A 

» i H> j i'CC i Vi' I , v! , •> 

# f)bji!rt. lv<j 1 . j,A 

# Obji-cilv- i ,3.3 

# Object Ive i .4.1 
0 Object: Ive 1 .A .2 



l)i iM i nK^t i^ii i ni fM'aci i .iiul luH i b |U (M'cri n f ib! • { ^) 

Idt^ntny major coinjMift'r NVKt.eni cinupoiicnr .^i . ( ^* ) 

HiH'fn]ni7,i' appropriare trUiku tor a <.:r>mpu(;«T * (1) 

\)i • Hi: r I b* ^ lun J or b 1 a i o ileal d c v e I n |}me w I ti • 2 ) 

Devulop procedisreB to perlorm UHetMil t/uikiu (2) 

Wri Bimpie prof^raniB . (A ) 

Know Mpec 1 1 1 c uaes of compute , ( 2 ) 

Know computer occvipatlonn and careerH. (3) 



In addition to the four regular reoponHC optlonfj originally Included in the 
questions, sixth graders were permitted an "I donU know the anower" response 
CO each of these queationa. The cognitive teat queBtione given to aixth graderri 
were: 

• 1.2.1 What is a computer program? 
© 1,2.1 What 1b a computer printout? 

9 1.2.1 To say that a computer has 16K memory means that: 

o 1.2.2 You can interrupt data processing when you use which mode? 

9 K2.2 Batch mdde is often preferred over interactive because it is: 

« 1.2.2 What is the main advantage of the Interactive mode? 

« 1.2.3 besides input and output equipment, what must a computer have? 

• 1»2.3 Which part of a computer is used to prepare permanent written 
reports? 

• 1.2.3 Which part of a computer is used for mass storage of information? 
1.2. 3 Computers are^ least useful for which of the following tasks? 

9 1.2.4 Computers can do which of the following tasks? 

• 1.2^5 Who was the inventor of . the 80-column .IBM punch card? 
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A cm^navr WnuhS bo imuH imh-SuI tui vJht.-h pari o* an ,-)qi«n )n«<U, 
sa t <i i m I lit-', ' 

,!.> m thf hash; oompul l,ui,miart(>, n (ttr I r >>n t, .-i 1 nci wUhtn FHlNT 
I .'if.i'ini'nl, Iti: 

. 5.') In what cominit.rr Innguagt' iJ lollowlng iM;(>Hi-.»a writrtn,? 

In wtui! i:oiiiput:t'r hinguaKe 1ft du- loUowlng progi'wm wiMltftn? 

,Mb In BASIC progrummtiig, you type in the line you want mtl Chun ... 

,4.1 Which of vAw t'ollDwtiJg t leldii uHCfi corapvjtent to Btorc iargt* 
uantltlcH of Information? 

.''t.l A baoic ufu; of computer!} in libraries liivolvini:' 

.A.l Computens arfr uiiofui in medicine becnuae they can; 

.4.2 Which of the following peraona la most, likely to be skilled in 
writing computer programs? 

.A. 2 Tranalating a flow chart into a computer language io the Job of a: 

,/(.2 What is the main duty of a computer , programmer? 

The four background questions asked of siSTch graders Included: .types of 
ln-8chool learning oxperlcncea; presence o^. video games at home; »^yP«« °f 
outers used at school; and where' students learned about computers. All except 
two of the rating scale, or attitude, questions were .Included in the sixth grade 
survey. The two excluded questions were those that £^8e<ised factual knowledge 
of computers: computers are programmed to follow precise instructions; and 
computers require special languages. This. was done to maximize the number of 
regular cognitive test quesMohs that could be asfced. . 

* 

Teachers supplied infomation ovTthe sex of the student and parents* 
occupations • The categories of parents* occupations were: 

^ Professional f' 

0 Semiprofessional •* > 

e Skilled * , . 

# Unskilled ' . ■ . 

Teachers were instructed to select the category corresponding to the 
occupation 'of the principal wage earner. 



Twelfth Gradc ij^, Sai^p le 

Schuois inchided in thiB Btudy were sampled tandomAy. the basis of 

Calitornia AsBe^sment Program data cftlected the previous year, high Bchoois 
w(,f.re ranked mid claB^lfied Into five equal categoriejs on Che baslB of: number 
t^^Bted {a proxy lor ^^school size)* Withir! each size category, Bchools were 
ranked nad cla-rBlflpd iiUo five equc*^ iuoups on the baaiw of an average index at 
;«arvi'a:. o<iuv:at. ion (a proxy ior social class) ^ Thin resnltod in a f lve--by-"f Ive 
( 'ius^'--i: \ ^AY.i-Ai ic-ii i^'-n oi nchoals with equal ruimhers in each of the 2"^ cells. 
Schc,cis were Heiected randomly with ;i probability p - ^ lib froin each cell. 

Finm The original population oi 784 schools^ 98 were selected > which had 
H\i ostlmatco 23,395 studeiUB, The Hiample did not differ significantly from the 
popuioitjon in terns ot achievement or parent education* The sample average 
numbei to^u.eu per school, N 239, was smaller than Ihp population average of 
N ZHi, indicating a slight ove rsampling of small schools* Eighty-^seven 
schvMsis participated In Che study, yielding a school response rate of 89 per-- 
cO'M. . Several schools declined to participate on the basis that their students 
were r-or; prepared for such an assessment. Survey ques t lonnai reB were received 
from [7,861 students, yir-iding an e^^timated student response rate of 88 percent 
f t o-i^j par t i.c i pa 1 1 ng sc hoo I s 

I'^i^-*; t \ V Cyt a jd e S a m jyj e 

The Survey ol Basic Skills: Grade Six was administered to 293,717 students 
!>otwetn April 23 and May 13 of 1983 under standardized conditions. Test forms 
were .-^Hslgned to students by an effectively random procedure, with approximately 

eaual numbers of each test form given in each school* As a result, each 
coiaputer te;st question wan given to an average of 7 ,343 students* Rates of 
n ii r\ r e s pQ 1 1 s e r a ng ed t torn 4 t o 6 p e r c e n t ♦ 



Analyses 



Twerf_t h Grade Aa aiyses 

Besponsies to individual cognitive test questions were classified according 
to Htudent objectives and aggregated on the basis of sex and parents' education. 
Students who did not attempt to answer any of the five cognitive questions on a 
given test form were excluded from the analysis* Given the matrix format of 
the test, each of the 430 cognitive test questions was answered by about 200 
st^idents* Perceuts cor rect for all objectives are shown in Table 1. 

Plots of computer literacy (CD and computer science (CS) composite scores 
tor different levels of parents* education and sex are show in figures 1 through 
3. F'ercents of students selecting each option of the Attitude questions were 
calculated, along with their average test scores* These scores are shown in 
tables 2 through 14 ♦ S^ach of the 13 attitude questions appeared on six dif- 
ferent torms of the test and was responded to by approximately 1 »200 sttidents. 
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•For each option, the, percents of boys and girls and percents of students in each 
pc.rent education categofr are reported. Analyses^of the background questions, 
shown in tables 15 through 23, were similar. Background questions were placed 
on each test form in a pair, so that each one appeared on about 24 difTerent 
test forms and was responded to by approximately 4,800 students. 

■§-!:^!:.iL.. ^il4^ A nalyatiS 

All. questions given to sixth graders were analyzed in a format similar to 
that already described. Total percents of students selecting^ each option of the 
questions were calculated. For each option, the percents of boys and girls and 
the percents of students in each parent-occupation category were reported. 
Percents correct for cognitive questions are shown in Table 24. Responses to 
attitude questions are summarized in tables 25 through 35. The analyses for the 
background questions are presented In tables 36 through 39. 



Results 



Twelfth Grade Results 



Average scores for each student objective are shown in Table 1. There were 
several trends evident here which were confirmed in subsequent analyses. Test 
scores were not high for any of the objectives tested. This is not surprising 
given tha most schools and districts were just beginning their computer studies 
programs. Scores were low. near the so-called "chance level (25 percent cor- 
rectHf responding, for those objectives calling for knowledge of programming, 
especially for those students with little actual programming experience. 
Students demonstrated higher mastery of objectives relevant to: the operation 
of electronic devices; appropriate tasks for computers; logical analyses of 
;LbiSs aid tLs of* computers in specific fields. Boys performed consistently 
better than girls. In one skill only, "choosing k logical °^ 
needed to perform a task," did girls outperform boys. For ^^^.^'f^ 
difference in mastery was between 1 and 5 P^f^f^^e points. There was a clear 
relationship between achievement and parents' «^"^f ^""^J^^^^^i^ * ^^^'^f le^f 
more hiEhlV educated parents consistently scored higher than children of less 
^ell-educated parents! Differences in scores between students whose parents had 
advanced degrees and those whose parents had-^ot completed high school were 
typically between 5 and 15 percentage points. 

The- overall results are displayed graphically in figure^' 1 through 3. 
Boys scored consistently higher than girls for all levels of parents education 
in- both computer literacy and computer science, as shown in figures I and 2. 
iLherieyeL of parents' education were associated with greater differences 
in test sLres. These results may reflect a tendency for boys to take more 
advantage of opportunities, a tendency for patents or teachers to encourage boys 
W thS girls! or a combination of both. Computer '''' • 

scores, broken down by parents' education, are displayed in Figure 3. 



Concerns about privacy and being treated as a number are ofteV associated 
with the introduction of computer technology. Student responses to questions 
about these issues are summarized in tables 2 and 3. Twenty-nine percent of tfte 
students were undecided with regard to the statement that "computers dehumanize 
society by treating everyone as a number,*' as shown in Tabl^ 2, There was a 
tendency for more students to disagree than to agree. The high average score 
on this item in computer literacy (GL), of 43.5 percent, corvect, was obtained 
by those who disagreed; and the high average score oia this item, of 34.0, in 
computer science (CS), by those who disagreed strongly. Of the 10. 1 percent who 
strongly disagreed, more were male than female (62.3 percent versus 35.6 per- 
cent). Parents' education^ is associated with attitudes here. A larger propor- 
tion of students whose parents had not completed high school more strongly 
agreed than strongly disagreed. Responses to the statement that "'the more 
computers are used, the less ^privacy a person will have," summarized in Table 3, 
were similar to those in Table 2. The modal response category, with 29.8 
percent, was "undecided." Those who disagreed tended to score higher than those 
who agreed. A higher percent of boys than girls strongly disagreed (58.9 
percent versus 38.4 percent). 

Tables 4 through 7 address attitudes towards the eJ^ects of computers 
in tlie work place. To the statement that "computers wilX probably create as 
many jobs as they eliminate," there was a blmodal responale pattern, shown in 
Table 4, with large perci^nts of students both disagreei'ttg (24.2 percent) and 
agreeing (34.9 percent). Overall, more students tended to agree than disagree, 
^^e highest average scores on this item x\?ere attained by the 9.6 percent who 
strongly agreed (CL 57.4 , CS = 36.8). There were more boys than girls in this 
group (56.0 percent versus 41.1 percent). 

A plurality of 37.8 percent of students strongly disagreed with the state- 
ment that "computers slow down and complicate simple business operations," as 
shown in Table 5. Average scores of these students were higher than those of 
other groups (CL « 47.9, CS « 33.2)e Relatively higher percents of students 
whose parents did not have a high school education tended to agree with the 
statement. The reverse was true for students whose parents had advanced 
degrees. 

Seventy-nine percent of the sample either agreed (46,0 percent) or strongly 
agreed (33(.0 percent) that ''someday most things will be run by computers," as 
shown in Table 6. It was interesting, however, that the highest computer*^ 
scores were obtained by the 3.0 percent who disagreed (CL ^ 57.4, CS = 37.4). 
A higher relative proportion of students from advanced c^gree families fell 
into this group than into any of the other groups. This may reflect sophisti- 
cated awareness that while computers may control many processes, people are the 
uL^imate controllers of computers. w 

A similar overall pattern of response, shown In Table 7, was obtained 
for the statement "a knowledge of computers will help a person get a better 
job." Nearly three-fourths of those responding either agreed (46.2 percent) or 
strongly agreed (28.5 percent) with this statement. The highest average scores 
on this item went to those who strongly agreed (CL - 44.6, CS 32.2). There 
were more boys than girls in this group (52.0 percent versus 47.1 percent). 
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Computer studies are generally thought- to be related to mathematics. Two 
aspects of this belief are reported on in tables 8 and 9. Some 48.2 percent 
agreed and 23.9 percent of the sample strongly agreed that computers can help 
make mathematics more interesting." Those who strongly agreed had the highest, 
test scores on this item (CL - 51.4, CS - 30.5). Of this groups 60.9 percent 
were boys, compared to. 35.4 percent girls. A somewhat different attitude was 
^pressed by the statement that "to work with a computer, a P"^"^"'"^^^^^^^^ 
mathematician." The pattern of responses here was bimodal, with 39.0 percent , 
disagreeing and 21.9 percent agreeing. The highest average scores on this 
item were exhibited by the 14.3 percent who disagreed strongly (CL " , 
CS - 31.4J. Relatively larger percents of students from lower educational 
backgrounds either agreed or strohgly agreed. Tfvose whose parents had advanced 
degrees were more likely to disagree or strongly disagree. 

Tables 10, 11, and 12 summarise responses to simple statements of fact 
about- computers. Responses here vl^re less reflections of value Judgments than 
assessments of knowledge of ver^basic facts about computers, ^he general 
pattern of response was the same for all three statements. More students^ tended 
to agree than- disagree with them. The modal response category was agree in 
each case. Although smaller p^centages of students agreed strongly, their 
scores we xe consistently. highir than those of the other groups. The group that 
agreed strongly tended to' include about 15 percent more boys than girls. 

Responses to two possible misconceptions are summarized in tables 13 and 
14: "Computers have a mind of their own" and "Computers make mistakes much of 
the time." Again, the task of the student was not so much render a value 
j^Jgment as t! pa^s on the correctness of the statement. e Were similar 

patterns of response to both statements. Larger percentage, disagreed than 
agreed and average test scores tended to be higher for those who disagreed. 
rexc;ptron to this were the high scores of the 1.8 percent of students who 
strongly agreed that compu^eifs-make mistakes much of the time. This may be a 
sophisticated minority wfeCwere resj^onding on the basis that the quality of 
coCter output is no'b/ter^han what- is input. Roughly 15 ^-^---^ 
than girls strongly dl^gredTwith theaej^statements. Parents'^ education was 
delated to the respcS;: Relatively l^r percentages of students whose 
parents have advanced degrees either disagreed or disagreed strongly. 

The ability to write aJS usfe computer programs is an important outcome of 
a' course ^n programming. . Students were asked to indicate the computer anguages 
they had used to perform these tasks. Results are summarized in -able 15. Per 
cenL ^Ms and'the following tables may not sum to 100, ^-^^ ^J^j^^^ 
could select more than one option. BASIC, used by 37.0 percent of f^debts 
Oa"" percent versus 44.2 percent), wa. the most frequently -fl-^f^^f^f^^. 
u^x^lLr t-hP hiehest average scores on this item were attained by the 3i3 per- 
c^r^ Aomy'&Ts^f PASCAL (CL « 56.0, CS »^0.1). Of the PASCA^ users 
70.7 percent were boys, and 28.1 percent were girls. A pl^ality of 4^.4 per 
cent indicated that they had not used any languages, and their average, scores 
were the lowest An thi8^able (CL - 45.0, CS - 25.1). This group of nonusers 
included 53.0 percent girls and 45.3 percent boys. ^ 

Video game-Tare considered by some to be a first introduction to computer 
technology. Responses are summarized in Table 16 to the question Which of 
• Jhe following viLo games do you have at home?" The most frequently chosen 



video game was Atari, 27,9 percent, followed by: Intellivision, 8.4 percent; 
^Odyssey, 3.0 percent; and Colecovision, 2.3 percent* The scores of the Atari 
group (CL =• 48.6, CS 32.0) were only marginally better than those of the 
5^.0 percent of students who reported having no video game at home (CL » 47.5, 
CS « 31.5). Access to the other video games listed was \a^90ciated with scores 
in the same range. Very few students whose parents had ^advahced degrees indi- 
cated having no video game at home. This was not true for students In the other 
parent-education groups. 

Access to k microcom^puter , at hame or at school, ought to be positively 
associated with student mastery of /computer technqlogy. ^Schools provide a 
structured climate for learning, leading one to expect higher scores for stu- 
dents with access to a microcomputer at school. This was not necessarily the 
case, as shown in tables 17 an^^8. The microcomputers and *ft^cents report- 
ing acces« were: Texas Instrijments, 14 percent; Atari, 9.9 pe^cjent; Apple, 
5.2 percent; IBM, 4.0 percent; TRS-80, 3.1 percent; Commodore, 2.1 percent; and 
Osborne, 0.8 percetit. The highest average scores on this item were associated 
with IBM (CL « 53.8, CS =^27.8) and Apple (CL« 53.8 , CS 31 c7) . This apparent 
advantage of IBM and Apple may be related 'to parents' ed1a<:ation. Relatively 
high percentages' of students whose parents had advanced ^degrees report*^.d having 
access to these machines. Among the "Siore frec^uently se^Lected machines. Atari 
and Texas Instruments, and for the group reporting no home access, the scores 
for boys and girls were approximately equivalent. ' 

Microcomputers *tound in the schools were: Apple, 20.0 percent; IBM, 
12.6/peWent; TRS-80, 10.2 percent; Tex^s Instruments, 7.8 percent; Atari, ^ * 
7.0 pax^ent; Commodore, 7.0 percent; and Osborne, 1.1 percent. Machines that 
were frequently selected in the home were- not .the most popular at school. One 
passibile explanation is that schools may base their purchasing decisions on the 
availability of educational software and in-service training. Price may be a 
more important criterion for home purchases. The highest' average scores on 
this item were aasociated with the TRS-80 (CL « 51.6, CS « 34.1) and the Apple 
(CL « 50.5, CS ^= 31.6). Relatively larger percentages of boys than girls 
enjoyed access to a microcomputer at school. This was noticeable for the Apple 
and TRS-80 machines at school. Of-the 4-2.6 percent of students who reported 
having no access to a microcomputer at school, more were girls (45.7 percent 
versus 52.8 percent). 

It was reasonable to expect that the amount of time spent on activities 
outside school, such as 'working with a computer or playing with a video game, 
would be associated with test scores. Ideally, the amount of such activity 
would be observed directly by pjBople trained for the task. This was not fea- 
sible, so students were asked to rate for themselves how many hours per week 
they typically spent in certain activities. The reliability and validity of 
such responses were limited by accuracy of memory and social 'desirability re- 
sponse biases. An indication that similar limitations may apply here was the 
nonresponse rate of about 15 percent, compared to less than 5 percent for the 
other questions. Given these points, the results can still be used to indicate 
general trends. Percents of students in each activity 9ategory are shown in 
Table 19, computer literacy scores in Table 20," and computer science scores in 
Table 21. 



A majority of 59.2 percent of the sample reported doing no computer pro- 
gramming at home. This was identical to the percent reporting no microcomputer 
at home. Comparable percents of students reported not having a video game at 
home (57.2 percent). Relatively small percents of students reported program- 
ming computers at home more than two hours per week. More popular activities, 
involving more than ten hours per week, were television (12.3 percent), ath- 
letics (11.8 percent), and homework (10.1 percent). Increased involvement in 
four activities was associated with higher computer literacy scores, as shown 
in Table 20. These were: computer programming; doing homework; pleasure 
reading; and watching television. The highest average scores on this item were 
attained by the small group (1.9 percent) that spent more than ten hours per 
week programming. All four of these activities, with varying degrees of effi- 
ciency, involve the transmission of information and have potential for learning. 
However, the one activity that involved actually working with computers was 
associated with the highest test scores. Higher scores in the area of computer 
science were associated with caly three activities. These were: computer 
programming reading for pleasure; and homework. Again, the highest average 
-scores on thi's item were associated with programming activities. 

One measure of the effectiveness of school programs is the extent to 
which they^are associated with higher achievement. Data summarizing students' 
microcdmputfer learning in school are displayed in Table 22. Fully 53.0 percent 
reported h^ng little such experience in school, and their average scores 
were f-he lowest in the table (CL = 49.4, CS =■ 33.7). Percents of students in- 
dicaring each type of experience were: general learning, 16.9 percent; pro- 
gramming, 15.6 percent; games, 12.3 percent; drill, 11.3 percent; simulations, 
8.4 percent; and tutorial, 4;8 percent. The highest average scores on this 
item were associated with programming activities (CI, - 56.9, CS = 46.8,^, Low 
average scores were associated with computer games (CL - 51.6, CS = 39.1). Boys 
were more likely to be involved in programming than girls (55.2 percent versus 
42,2 percent) , and girls were/more likely to report having little experience 
with comput'e'rB>^(45.6 percentj versus 53.2 percent). 

Learning about microcomputers in'' school^ appeared to have a powerful effect 
on test scores. This can be seen by comparing the scores of those who reported 
having programming experience with the scores. of those reporting no experience. 
In computer literacy, there was a gain from 4f>/.4 to 56.9, or 7 percent. The 
gain in computer science, from 33.7 to 4^.8, or 13j)ercent, was about two times 
as large. Givert that the test was^not designed specifically to assess instruc; 
tional outcomes in these classes, the estimated gains were conservative. 

Microcomputers have so permeated our society that there are many differ- 
ent sources of inforaation about them. Students' responses to where they 
learned, displayed in Table ^3 , were: at school during the day, 28.0 percent; 
video games, 21.2 percent; at home, 14.0 percent; at friends' homes, 9.8 per- 
cent; in computer stores, 6.4 percent; summer programs, 3.4 percent; at school 
.in the evening, 2.4 percent; and at museums, 2.0 percent. Relatively higher 
scores were attained by those who reported learning in school, during the day , 
(CL =■ 47.2, CS - 35.1) or during the evening (CL - 47.0, CS =• 38.8). This fact 
reinforces the earlier findings regarding the effects of instruction. The 
lowest average scores were exhibited by the 44.9 percent of the sample who re- 
ported knowing little about microcomputers (CL = 38.6, CS » 27.3). This group 
contained more girls than boys (40.7 percent versus 57.7 percent). Although 
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many students reported learning from video games, their scores were, in fact, 
low (CL » 40.8, CS - 30.1). 

Sixth Grade Results ^ 

Average scores for sixth grade students are shown in Table 24. Test scores 
ranged from a high of 38.6 percent ccrrect for the vocabulary questions to lows 
of 19.2 percent correct for history and 22.4 percent correct for simple program- 
ming. These scores are not directly comparable to those of twelfth grade 
students for two reasons: the sixth graders were permitted an "I don't know the 
answer" option which was hot available to twelfth graders; and the twelfth grade 
average scores represent more questions than were answered by sixth graders. 
With these qualifications in mind, overall twelfth grade scores were about 15 
percentage joints higher than were sixth grade, scores. 

Overall, sixth grade boys scored about 5 percent correct points higher than 
did the girls. ^ Students whose parents were classified as professionals scored 
about 17 points higher t'ian those whose parents were unskilled. Similar trends 
were obtained for the twelfth grade boys and girls and for students from dij^- 
ferent parent" educational backgrounds. It appeared, though, that , the group \ 
differences ip average test scores were smaller for the twelfth graders than S^r 
sixth graders. \ 

Sixth graders' attitudes towards privacy and being treated as a number 
v^re shown in tables 25 and 26. A majority of students, 56.3 percent, either 
strongly disagreed or dlsagro^d with the statement that computers treat everyone 
as number. This compared to 35.9 percent of twelfth graders who gave similar 
ratings. Among sixth graders who strongly agreed, there was a relatively higher 
proportion with parents from unskilled bac'i. grounds , indicating a possible 
relationship with the parents' occunation^^ There w&s a similar pattern of 
response for twelfth grade ^students in the lowest parent-educationaJL category. 
, ' **. ■ 

Sixth graders' concerns about privacy are reflected in Table 26. More 
sixth graders either disagreed or strongly disagreed, 34.6 percfeht, that com- 
puters lessen privacy than either agreed or strongly agreed. This • compared to 
a figure of 30.8 percent for twelfth graders. Relatively larger percentages of 
students from unskilled backgro'UnUs sfefongly agreed, and larger per<:entages from 
professional backgrounds strongly disagreed, with the statement.' 

Tables 27 through 30 address sixth graders* feelings about computer^ in 
the work place. Twenty^two percent either disagreW or strongly disagreed that 
computers would create as many jobs as they eliminate, compared to 35.5 percent 
who agreedT or strongly agreed. Some 46:7 percent either disagreed or strongly 
disagreed that computers alow down and complicate things, majority of stu- 
dents saw a larger role for computers in the future .\ Sixty-six percent either 
agreed oir strongly agreed that someday most things would be run by computer, 
compared to 11.0 percent who either disagreed or strongly disagreed. Students 
from professional backgrounds were more likely to indicate agreeg|ggt, and those 
from unskilled backgrounds were more likely to indicate disagreement. Some 
66.4 percent either agreed pr strongly agreed that knowledge of computers will 
help people 'to get better jobs, compared to 11.4 percent who xdis agreed or 
strongly disagreed. Students from professional backgrounds Were relatively 
more likely to agree strongly. Response patterns of sixth graders on these 
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questions were generally the same as those of twelfth graders. Higher propor- 
tions of twelfth graders saw a larger role for computers in the future and 
believed that knowledge of computers will help them get a better job. 

Sixth graders tended to believe that computers can help make mathemat- 
ics more interesting (Table 31). Some 71.3 percent of sixth graders either 
strongly agreed or agreed with the statement, compared to 72.1 percent of 
twelfth graders. Of the 24.5 percent of sixth graders who strongly agreed, 
60.3 percent were boys, compared to 38.7 percent girls. Although a majority 
of sixth graders felt that computers help to make mathematics .wore interesting, 
they did not overwhelmingly believe one had to be a mathematician to work with 
a computer (Table 32). The response pattern to this question ^as bimodal, with 
22.3 percent agreeing and 35.0 percent disagreeing. Restively larger percent- 
ages of sixth graders from professional backgrounds and relatively smaller 
percentages from unskilled backgrounds tended to disagree with the statment. 
Twelfth grade students exhibited a similar bimodal response pattern, vo.ca was 
similarly related to parents' education. r 

Sixth grade students were generally able to recognize simple truths and 
misconceptions about computers, as shown in tables 33 througn i5, A ^^ajoricy 
(53.9 percent) either agreed or strongly agreed that computers are suited for 
doing repetitive tasks. By contrast, 38.7 percent either disagreed or strongly 
disagreed that computers have a mind of their own. A possibly complicating 
factor is the recent publicity of artificial intelligence research. Artificial 
intelligence is the field of computer science that ende^ors to create computers 
that can simulate human intelligence. A sophisticated student might infer that 
in some sense, computers can have md.nds of their own. Finally. 46.3 P^l^^f 
either disagreed or strongly disagreed that computers make mistakes much of the 
time. The response pattern of twelfth graders was the same but indicated a 
more informed awareness of these truths and misconceptions. 

Video games were more popular among sixth graders (Table 36) than among ^ 
twelfth graders. Only 34.7 percent of.sixth graders reported not having a video 
g^e at home, compared to 53.0 percent of twelfth graders. ^^^^^ ""-'^ ^ 
tendency of older students to spend more time away from home. Of the «i^th^ 
graders without home video gaaies, 37.;?! percent were boys, compared to 61-5 ^per- 
cent eirls. Atari, with a 44.3 percent share of the sample, was the most popu- 
WviJei ^amf^oAg sixth graded. Twelfth grade results showed almost equal 
proportion! of boys and girls without the devices but did show Atari- as the. 
mo8t\ frequently selected one. 

\A-s^6sJ:antial fraction of sixth graders, 31.9 percent, indicated that they 
had n^ ?n-SSol computer learning ^experience (Table 37). Of these students, a 
majority were girls. 54.5 percent, compared to 44.9 percent boys. Relatively 
SiheA percentages students from unskilled backgrounds reported having no 
computl? learning experiences in school. Types of in-school learning and the 
percent^ of students for each were: computer games, 33.1 percent,; drill and 
oractic^ 21.8 percent; mathematics or science demonstrations, 17.9 percent; 
program5ing,-14.7 percent; and general information,. 14.7 P«centA Percentages 
• may nriuS to 100. because multiple responses were possibly, f %^"^^;^« 
who wrote programs, a majority were boys. 54.9 percent. '^^'"P^f ^^f.^"""' 
girls. A larger proportion of twelfth ^«raders. 53.0 percent, indicated haying 
no computer^^lLming experience in scholl. By contrast, a smaller proportion of 
twelfth graders reported using computer games in school. 
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• Less than half of the sixth gr^de sanple, 43.7 percent, reported not having 
a microcomputer at school (Table 38). Of this group, a majority, 52.0 percent^, 
were girls, compared to 47.4 percent boys. Similar estimates were obtained for- 
twelfth grade students. The most frequently indicated school microcomputer^' ' 
was the Apple, with '20.5 percent, followed by Atari, with 9.4 percent, and 
Cottiinodore, with 8.9 percent. ^ 

Sixth graders reported learning about computers most frequently by playing 
video games, 42.4 percent, as shown in Table 39. Other frequently selected 
learning situations were: at school during the day, 27.3 percent; and at home, 
22.6 percent. By comparison, fewer twelfth graders reported learning at home, 
14,»0 percent, or by playing video games, 21.2 percent. The large proportion of 
sixth graders who selected video games as a response may reflect a lack of clear 
understanding of the differences between video games and computers. This fuzz- 
iness of definition is increased, no doubt, by the use of many computers to play 
games and by simple computing capabilities of some devices marketed as video 
games. 



Discussion 



Affective goals are as much a part of the educational process as are cog- 
nitive goals. In addition to technical knowledge and skills, students should 
develop a positive regard for the beneficial capabilities of computers. Ide- 
ally, the more one kno^?s about computer technology, the more evident these 
attitudes. should be* Related to, this is the ability to recognize popular myths 
about computers and their implied value judgments. Concerns about privacy and 
being treated as a number, although valid when understood in the context of the 
actual capabilities and limits of technology, can be exaggerated in isolation 
from such knowledge. Twelfth grade students who exhibited higher test scores 
tended to reject these concerns. There-^was a similar tendency to reject other, 
more naive, myths about computers; e.g., that they have minds of their own or 
make mistakes much of the time. 

At the same time, there was an awareness of basic facts about computers by 
a substantial majority of twelfth graders. This general pattern of response 
supports the conjecture that a majority of twelfth graders have, at least, an 
accurate awareness. of the general characteristics of computers. Responses to 
the background questions suggest that this awareness does not extend to wide- 
spread familiarity with machines or working knowledge of them for at least half 
the sample. ^'^^ 

Sixth graders were less likely to believe that computers threaten privacy 
or treat people like numbers than twelfth graders. This is evidence that sixth 
graders are less likely to believe naive myths about computers. Other evidence 
that sixth graderai^tend to have a realistic awareness of the capabilities and 
limits of computers was the relatively large percentages who were able to rec- 
ognize simple truths and misconceptions* • Even with this relatively high level 
of awareness, it still was true that almost a third of the sixth graders either 
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agreed or strongly agreed that a person must be a mathematician to work with a 
computer. -This mistaken belief, which is also held by many adults, is evidence 
that atudents need more educating about the basic concepts and uses of computer 
technology. 

Perhaps the primary finding of the analysis of twelfth grade test scoi/es 
was the generally low overall level of mastery, especially in the area of com- 
puter science. Results for the background questions provide some explanation. 
Roughly half the sample had never used a programming language or had access to 
a microcomputer at home or at school'. Access to a video game, was not associated 
with higher test scores. To learn computer programming, one must actually write 
programs and run them. School is a good place to learn .programming. The BASIC 
programming language is more widely disseminated with microcomputers than any 
other; over one-third of the sample reported having used BASIC. However, 
FORTRAN. COBOL, and PASCAL were each used by 3, to 4 percent of the .sample, and 
they were associated with higher test scores than BASIC. This may be a reflec- 
tion of the sophistication of the languages. It is thought to be more diffidvtit 
to learn FORTRAN or COBOL, and having learned these languages, one may know more 
about computer technology. Availability of software is one reason for the popu- 
' larity of BASIC in the schools. The choice of programming language in schools 
needs further debate. 

oWallVsixth grade scores were about 15 percent correct points lower than 
twelfth /grade^i^^res. This difference should be interpreted cautiously, since 
the twelfth grade scores are based on more test questions. Furthermore, the 
sixth grade students had the "I do not know the answer option available, and 
the twelfth graders did not. The presence of this option may have decreased 
the llkellhola of guessing by sixth graders, compare4 to what it would have been 
otheiwl^se. > 

Both sixth grade and twelfth grade boys,.had generally higher Scores than 
girls did. The reason for this difference appeared to be that boys had more 
experience with computers and programming than girls did. "^^^ VlL^rin^oublic 
school and, to a lesser extent, at home. Sex equity has been an issue in public 
education, and it is likely that related concerns will carry over into the area 
of computer studies. If students with a background in computer technology ben- 
efit professionally from their experience, there needs to be an assurance that 
specific subgroups of the population are not being discouraged from acquiring 
tEat experience. This study does not explain why girls appear to have less 
experience.in computer studies than boys, but it indicates that there is a j 
difference. 

It is unfortunate that social class historically has been correlated with / 
achievement of all kinds. This relationship is clearly demonstrated in the . 
arealf computer studies, although the reasons for the relationship are not j 
so clear! ?he dif ferenc^ in computer literacy scores between the. highest and/ 
lowest parent education groups was about three times as large as the differerice 
ietween'Kys and girls, 'it Ls about one and a half times as large for computer^ 
science scores. There was no trend for students from lower ^^ucational back- 
grounds to be less involved in learning about computers in school. They were 
less likely to learn about them at home or from friends. No students from the 
lowest parent-education category reported learning about computers in "museums. 
Opportunities for learning extend beyond the school into the community and the 
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family. It would be desirajble to assure equity of learning opportunities ior , 
students from* all social classes, although' this is no less difficult than 
important. 

Conclusions 

The NAEP. l^ll-li mathematics assessment concluded that a large majority 
of^students Jiad no experience programming a computer. The more optimistic 
conclusion of the current study is that a majority of students have had program- 
ming experience by the twelfth grade. Programming experience — -particularly in 
school, but at home as well — was associated with markedly higher test scores. 
This reflects substantial progress in implementing computer studies programs. 
A large majority of students exhibit awareness of routine characteristics and 
uses of computers. Performance on programming objectives is low, however, and 
masterly of general knowledge is not-^much higher. Boys appear to have an advan- 
tage over girls, which is probably the^ result of greater access to computers 
and experience with them, both at home and in school. 

Students were aware that computer skills could lead to better Jobs. Even 
students who had programming experience or who reported participation in a 
computer class at school did not display a level of knowledge that would be 
adequate for the practical needs of business. The issue — whether public schools 
should provide training sufficient for entry level Jobs — is one that needs to be 
faced squarely. A positive answer would require the spending of large amounts 
of money .on equipment, software, and teacher training.^ If the commitment is 
made to computer studies, the problem of equity of access, especially for girls, 
should be ad^dressed. Efforts should be made to see that .students from lower 
social ^classes benefit from such access as much as students from higher social 
classes. 
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22.8 


32.4 


64.8 


12.6 


23.6 


28.6 


14.3 


17.6 


Agree 


14.0 


47.6 


24.1 


45.5 


50.6 


15.2 


30.9 


24.1 


16.9 


11.2 


Strongly 
agree 


5.3 


41.5 


27.2 


52.9 


45.6 


23.5 


22.1 


25.0 


8.8 


16.2 



30 

26 



TABLE 14 



Computers Make Mistakes Much of the Time 



Response 


Total 
per- 
cent 


Test Scores 


Twelfth graders' subgroup percents 


Boys 


Girls 


By parents' educational level 


Not 
high 
school 


High 
school 


Some 
col- 
lege 


Four 
years 
col- 
lege 


• 

Ad- 
vanced 
degree 


Lit- 
eracy 


encej 


Strongly 






















disagree 


22.2 


56.8 


34.4 


61.9 


35.6 


9.4 


22.3 


21.2 


16.9 


28.4 


Disagree 


40.3 


48.4 


28.6 


50.5 


48.3 


9.9 


19.4 


27.9 


19.2 


22.0 


Unde- 






















cided 


20.5 


43.4 


24.2 


43.2 


54.9 


12.5 


24.9 


30.0 


14.8 


16.0 


Agree 


11.4 


43.2 


25.2 


44.4 


53.5 


12.5 


22.9 


29.2 


13.9 


16.7 


Strongly 






















agree 


1.8 


50.0 


39.6 


54.6 


40.9 


4.6 


40.9 


31.8 


9.1 


9.1 



TABLE 15 



Programming Languages Used 



Response 


Total 
per- 
cent 


Test scores 


Twelfth graders' sifbgroup percents 


Boys 


Girls 


By parents' educational level 


Not 

high; 

school 


High 
feehool 


Some 
col- 
lege 


Four 
years 
col- 
lege 


Ad- 
vanced 
degree 


Lit- 
eracy 


Sci- 
ence 


BASIC 


37.0 


49.7 


30.9 


54.4 


44.2 


U.3 


19.6 


27.0 


20.5 


20.8 


PASCAL 


3.3 


56.0 


40.1 


70.7 


28.1 


7.9 


15.9 


30.5 


17.7 


26.2 


LOGO 


3.4 


47.1 


27.1 


55.8 


40.7 


9.3 


16.3 


31.4 


18.6 


20.4 


PILOT 


2.2 


42.4 


32.0 


75.2 


22.0 ' 


13.8 


18.4 


33.0 


11.9 


20.2 


FORTRAN 


4.2 


52.6 


34.5 


59.1 


36.1 


6.3 


18.8 


25.0 


24.5 


24.0 


COBOL 


4.4 


51.1 


35.1 


58.3 


38.5 


6.9 


21.6 
■r 


28.4 


19.3 


21.6 


FORTH 


1.0 


45.2 


38.1 


79.2 

t 


16.7 


8.3 


12.5 


39.6 


20.8 


16.7 


ASSEMBLY 


4.7 


48.9 


32.3 


62.9 


34.6 


15.6 


19:4 


25.7 


19.0 


16.9 


Other 


4.5 


49.7 


36.8 


59.5 


39.2 


11.9 


16.3 


30.0 


17.2 


23.4 


None 


43.4 


45.0 


25.1 


45.3 


53.0 


10.3 


21.5 


27 .'3 


21.0 . 


18.3 



TABLE 16 

Types of Video Games Used at Home 











Twelfth eraders' subgroup percents 














Bv parents' educational level 




















?our 






Total 


Test scores 






Not 


High 
school 


Some 


y^ars 
col- 
lege 


Ad- 
vanced 
degree 


Response 


per- 
cent 


Lit- 
eracy 


Sci- 
ence 


Boys 


Girls 


high 
school 


col- 
lege 


Atari 


27.9 


A8.6 


32.0 


52.3 


A5.8 


9.7 


21.1 


30. A 


18.9 


18.2 


Odyssey 


3.0 


50.0 


'^,32. 5 


59.0 


38.2 


6.9 


17. A 


33.3 


18.8 


20.4 


Intelli- 
vision 


8. A 


A7.9 


28. A 


58.7 


AO. 3 


7.1 


19.1 


30.7 


20.9 


19.1 


Coleco- 
vision 


2.3 


AA.6 


29. A 


67.6 


28.7 


12.0 


19.4 


31.5 


15.7 


17.6 


Other 


8.2 


50.8 


3A.5 


58.3 


AO. 2 


8.2 


20.5 


27.1 


16.1 


25.8 


None 


53.0 


A7.5 


31.5 


A9.9 


51.8 


13.0 


20.2 


26.9 


19.1 


1.6 



TABLE 17 

Types of Microcomputers Used at Home 











Twelfth eraders' subgroup percents 














By parents' 


educational level 




















Four 






Total 


Test scores 






Not 


High 
school 


Some 
col- 
lege 


years 
col- 
lege 


Ad- 
vanced 
degree 


Response 


per- 
cent 


Lit- 
eracy 


Sci- 
ence 


Boys 


Girls 


high 
school 


Atari 




A9.9 


29.9 


A8.9 


A8.3 


8.6 


21.9 


30.2, 


19.7 


17.8 


TRS-80 ^ 


3.1 


51.9 


29.9 


65.0 


30.9 


11.3 


12. A 


33.0 


18.6 


23.7 


Apple 


5.2 


53.8 


31.7 


61.A 


3A.A 


6.8 


11.7 


30.1 


19.6 


27.6 


PET- 

Cominodore 


2.1 


A 7. 7 


31.0 


71.2 


25.8 


9.1 


10.6 


25.8 


22.7 


28.8 


IBM 


A.O 


5A.5 


27.8 


56.8 

■ ^ 


AO.O 


8.8 


16.0 


23.2 


17.6 


28.8 


Texas In- 
struments 


lA.O 


A8.A 


31.7 




A9.7 


10.8 


19.2 


27.5 


18.7 


21.7 


Osborne 


K^O.8 


A8.A 


23.8 


72.0 


20.0 


16.0 


12.0 


20.0 


20.0 


12.0 


Other 


6.0 


51.8 


31.5 


52. A 


A3.9 


9.5 


13.2 


27.5 


20.1 


25.9 


None 


59.2 


50.3 


29.8 


A9.2 


A9.7 


12.0 


21.8,- 


28.6 


18.6 


17.8 



28 



32 



TABLE 18 



Types of Microcomputers Used at School 



Response 


Total 
per- 
cent 


. Test scores 


Twelfth graders' subgroup percents 


Duy t* 




By parents' educational level 


ilO U 

nign 
school 


nlgn 
school 


Some 
col— 
lege 


Four 
years 
col"" 
lege 


vanced 
degree 


Lit- 
eracy 


Sci- 
ence 


Atari 


7.0 


42.0 


24.7 


59.5 


37.0 


12.7 


23.1 


27.5 


19.2 


15.4 


TRS-80 


10.2 


51.6 


34.1 


64.9 


33.1 


7.1 


22.8 


27.7 


21.3 


19.8 


Apple 


20.2 


50.5 


31.6 


56.3 


41.7 


10.1 


19.7 




? 1 .n 




PET- 






















Commodora 


7.0 


49.6 


32.9 


63.5 


33.3^ 






28.6 


17.4 


19.1 


IBM 


12.6 


42.9 


26.2 


20.8 


57.1 


15.1 


24.5 


25.9 


19.7 


,-12.4 


Texas In- 






















struments 


7.8 


47.1 


26.2 


53.4 


43.6 


10.0 


20.5 


27.1 


20.5 


18.8 


Osborne 


1.1 


45.5 


31.8 


70.0 


23.8 


10.0 


20.0 


27.5 


17.5 


22.5 


Other 


11.0 


49.8 


32.1 


55.2 


42.8 


10.3 


18.4 


29.0 


19.6 


21.1 


None 


42.6 


43.9 


26.2 


45.7 


52.8 1 


10.8 


21.3 j 


. 25.8 


21.4 


18.9 



TABLE 19 

Percents of Students Engaging in Selected Activities, by Hours per Week 



Activity 


Twelfth graders' hours per week 


outside of sc 


lool 


None 


Less 
than 1 


1-2 


2-3 


3-4 


4-5 


5-10 


More 
than 
10 


Reading 


15.4 


20.4 


19.7 


8.9 


6.3 


5.4 


4.8 


3.6 




















Homework 


6.9 


12.0 


18,1 


10.6 


8.0 


%it 


12.9 


10.1 


Video games, at home 


57.2 


12.7 


- 


2.5 


1.6 


0.8 


,0.9 


0.7 


Video games away 


45.5 


22.2 i 


7.4 


3.1 


2.0 


0.9 


0.8 


0.7 


Computer 


59.2 


9.2 


4.0 


2.1 


1.6 


1.6 


1.6 


1.9 


Athletics 
Television 


15,9 


11.0 


13.3 


10.7 


7,4 


6.6 


8.4 


11.8 


6.7 


9.5 


12.5 


ll.9 


9.6 


10.7 


13.0 


12.3 


Othef 


6.7 


5.4 


10.0 


10.8 


9.6 


- 9.9 


12. ,4 


21.0 



29 3 3 



TABLE 20 

Computer Literacy Achievement Scores, by Hours Spent in Selected Activities 



> 


Twelfth graders' hours per week 


outside of school 


Activity 


•J 

None 


Less 
than 1 


1-2 


2-3 






c in 


More 
than 

iU 


Reading 


41.7 


46.8 


48.7 


49.1 


49.1 


49 .0 


3 1 .0 


HI m 1 


Homework 


38.6 


45.0 


45.3 


44.6 


47 .6 


47 .0 


5Z .1 


IC 1 o 


Video games at home 


47.2 . 


46.4 


47.8 


43.3 


49.0 


59.2 


49.1 


45.4 


Video games away 


A6.6 


48.2 


46.0 


47.4 


44.1 


48.8 


37.4 


47.2 


Computer 


45.4 


49.6 


\ 

55.7 


54.8 


55.4 


49.5 


51.8 


55.4 


AthletJ^tcs 


44.1 


47.8 


46.7 


46.8 


43.8 


49.1 


48). 3 

y 


48.9 


Television 


42.2 


46.5 


46.5 


44.2 


47.5 


47.3 


49.5 


Wl.l 


Other 


40.1 


49.2 


44.4 


48.2 


47.3 


47.7 


48.3 


47.7 



^ ^ TABLE 21 . 

Computer Science Achievement Scores, by Hours Spent in Selected Activities 



Twelfth graders' hours per we^ outside of school 



Activity 


None 


Less 
than 1 


1-2 


2-3 


. 1 
3-4 


4-5 


5-10 


More 
than 
10 


Reading 


29.9 


28.9 


31.2 


32.2 


33.8 


35.3 


35.7 


34.6 


Homework 


28.3 


30.3 


28.8 


30.7 


31.0 


32.6 


34.8 


32.8 


Video games at home 


31.1 


32.0 


34.2 


31.2 


34.3 


29.9 1 


27.6 


21.7 


Video games away 


31.1 


31.4 


33.9 


33.2 


• 33.2 


27.1 


26.4 


30.4 


Computer 


29.3 


33.0 


39.5 


39.3 


34.1 


40.3 


^1^9 


46.2 


Athletics 


31.2 


32.4 I 


, 29.6 


32.0 


28.5 


33.3 


31.8 


30.4 


Television 


32.2 


3fT9 


28.9 


29r.5 


30.1 


31.4 


31.6 


32.4 


Other 


28.2 


33.2 


30.7 


, 30.1 


31.1 


28.8 


34.5 


1 31.6 



30 34 



TABLE 22 



Microcomputer Learning Experiences in School 



Response 


Total 
pe lu- 
cent 


Test scores 


Twelfth graders' subgroup percents 


Boys 


Girls 


By parents' 


educational level 


Not 
high 
scnoox 


High 
scnoox 


Some 
col- 
lege 


Four 
years 
col- 
le'^ <i 


Ad- 
vanced 
degree 


eracy 


OCX 

ence 


Program 


15.6 


56.9 


46.8 




A 9 9 ' 


y m -J 




?4 n 


7 1 7 


1 Q A 


General 


16.9 


56.8 


44.7 


48.5^ 


"^8.9 


10. 1 


20.6 


27.0 


18.7 


21.2 


Drill 


11.3 


53.5 


42.5 


49.8 


48.9 


10.9 


18.3 


24.4 


21.9 


21.5 


Simula- 






















tions 


8.4 


56.2 


42.8 


51.5 


45.9 


12.6 


18.6 


29.0 


18.2 


19.9 


Tutorial 


4.8 


55.0 


47.1 


52.6 


45.9 


9.8 


21.1 


25.6 


20.3 


21.1 


Gaones 


12.3 


51.6 


39.1 


54.1 


44.1 


10.4 


19.8 


31.7 


19.2 


17.5 


Little 






















experience 


53.0 


49.4 


33.7 


45.6 


53.2 


9.5 


21.2 


28.1 


21.4 


18.6 



TABLE 23 

VHiere Student Learned About Compute^rs 





Total 


Test scores 


Twelfth graders' subgroup percents 






By parents' educational level 


Not 




Some 


Four 
yearp 


Ad- 




peir- 


Lit- 


Sci- 






high 


High 


col- 


col- 


vanced 


Response • 


cent 


eracy 


ence 


Boys 


Girls 


school 


school 


lege 


lege 


degree 


Home 


14.0 


46.1 


33.6 


57.4 


40.4 


4.0 


14.2 


24.7 


26.4 


28.7 


Friends 


9.8 


45.0 


33.0 


64.4 


33.8 


5.7 


18.9 


23.8 


23.1 


27.1 


Summer 






















programs 


3.4 


45.6 


36.4 


49.0 


51.0 


9.2 


25.5 


23.5 


13.3 


24.5 


Museums 


2.0 


44.9 


35.8 


56.9 


37.9 


■ 0.0 


13.8 


32.8 


22.4 


27.6 


School 






















(day) 


28.0 


47.2 


35.1 


48.1 


50.0 


12.0 


23.2 


27.2 


16.7 


19.0 


School 






















(evening) 


2.4 


47.0 


38.8 


62.3 


36.2 


8.7 


24.6 


23.2 


20.3 


. 18.8 


Stores 


6.4 


47.5 


31.3 . 


67.2 


32.8 


8.7 


15.9 


27.9 


21.3 


23.5 


Video 






















games 


21.2 


40.8 


30.1 


56.9 


40.8 ^ 




23.8 


27.7 


16.0 


19.0 


Know 






















little 


44.9 


38.6 


27.3 


40.7 


57.7 


10.? 


22.5 


27.2 


19.0 


19.3 



35 

31 



TABLE 24 



Percent Correct Scores on Cognitive Questions for Sixth 
Grade Students, by Objective and Subgroup, April 1983 



Objective 






jrerceni. 


correct 


scores 






Total 


Boys 


(jxrxB 


By parents' occupational level 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


Overall 


28.0 


30.1 


27.6 


38.0 


32.3 


25.3 


on o 


1,2.1 Vocabulary 


Jo .0 






C A "7 

54.7 


A <i 1 
'»0 . 1 


A A 


9A 1 


1.2.2 Interactive 










y .5 


Q 9 


ft ft 

o .o 


and batch 


Q 9 


1 n 


8.0 


9 .8 


1.2.3 Components 


Jl .0 


.J 




39.9 


,35.5 


31.1 


24.9 


1.2.4 Tasks 


42.6 


43.9 


41 .3 


60.9 


51.5 


24.8 


27.4 


1.2.5 History 


18.6 


22.1 


14.9 


25.7 


20.5 


17.8 


14.2 


1.3.4 Systematic 










38.6 


34.5 


27.8 


procedures 


35.1 


35.22 


34.9 - 


45.8 / 


1.3.5 Programs 


21.9 


24.0 


19.9 


31.8 


25.3 


20.0 


16.9 


1.4.1 Specific uses 


36.9 


38.1 


45.8 


49 1% 


43.3 


35.4 


27.1 


1.4.2 Careers • 


23.7 


25.2 


25*6 


31.5 


27.6 


22.4 


18.2 



TABLE 25 

Computers Treat Everyone as a Number 



Response 



Strongly disagree 
Disagree 
Undecided 
Agree 

Strongly agree 



Tot,il 



7.0 
49.3 
19.3 
.28^0 

7.8 



Sixth graders' subgroup percents 



Boys 



62.8 
49.9 
49.9 
52.2 
64.1 



Girls 



,35.8 
48.9 
48.9 
47.4 
35.1 



By parents' occupational level 



Profes- 
sional 



18.9 
15.9 
15.9 
14.7 
15.7 . 



Semi- 
profes- 
sional 



17.1 
18.7 
18.7 
18.2 
12.7 



Skilled 



33.9 
38.0 
38.0 
38.7 
35.3 



Un- 
skilled 



22.1 
20.1 
20.1 
21.1 
26.9 



36 



32 



TABLE 26 

The More ComputorBj Are Uood, tha Leoo Privacy There la 



Sixth g^radera* aubgroup percenta 



Reaponoe 


Total 


Boya 


Girls 


By parents' occupational level 


Profes- 
sional 


Seml- 
profea- 
alonal 


Skilled 


Un- 
skilled 


Strongly disagree 


10.2 


64.1 


35.4 


18.4 


18.1 


36.8 


20.1 


Disagree 




53.6 


56.7 


17.4 


23.5 


34.5 


17.5 


Undecided 


27.6 


42.8 


56.7 


17.1 


17.5 


37.0 


20 .4 


Agree 


23.8 


52.2 


47.1 


13.5 


17.6 


38.5 


23.3 


Strongly agree 


8.5 


59.7 


39.7 


9.0 


13.8 


39.2 


28.6 



TABLE 27 

Computers Create as Many Jobs as They Eliminate 



Sixth graders' subgroup percenta 



Response 


Total 


Boys 


Girls 


By parents' occupational level 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


Strongly disagree 


6.3 


30.2 


39.4 


16.8 


14.6 


41.3 


19 .V 


Disagree 


15.7 


55.6 


44.0 


18.5 


17.9 


36.9 , 


19.9 


Undecided 


27.1 


43.0 


56.2 


15.5 


18.9 


37.6 


19.5 


Agree 


35.8 


49.3 


49.9 


17.1 


18.2 


38.9 


19.1 


Strongly agree 


9.7 


65.1 


34.4 


12.9 


18.1 


38.9 


21.6 



37 

33 




4¥ 



Computiaru Slow Down and Compllcale TUIiIrh 



Sixth graders' oubgroup perccnts 



v 


Total 


HoytJ 


Girlfl 


By parents' occupational level 


Prof efl~ 
oional 


Seral- 
prof es- 
alonal 


Skilled 


Un- 
Bkllled 


Strongly disagree^ 


17.5 


61.8 


37.1 


22.8 


22.0 


33,3 


15.4 


Disagree 


29.2 


47.6 


52.4 


20.5 


20.8 


35.2 


16.3 


Undecided 


23.4 


39.2 


60.1 


13.4 


17.3 


37.2 


23.5 


Agree 


18.2 


48.7 


50.7 


8.0 


15.9 


39.9 


26.2 


Strongly agree 


6.2 


58.4 


40.9 


9.0 


12.3 


40.5 


29.3 



TABLE 29 

Someday Most Things Will Be Run by Computers 



Sixth graders* sjubgroup percents 











parents' occupational level 


Response 


Total 


Boys 


Girls 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


Strongly disagree 


3.8 


57.5 


40.4 


9.5 


13.3 


41.1 


26.7 


Disagree 


7.2 


50.0 


49.4 


12.9 , 


17.9 


36.9 


25.8 


Undecided 


18.8 


60.7 


58.3 


13.6 


18.2 


39.3 


20.5 


Agree 


46.2 


47.8 


51.5 


17.3 


17.3 


37.7 


18.7 


Strongly agree 


19.8 


64.6 


34.8 


17.5 


20.2 


35.6 


19.8 



34 38. 
ERIC" , ^. , :, 



) TAUIJJ 30 

A Knowlculge of GomputerH Will Help to Got a Betttir Job 



Sixth gradora' Bubgroup percenta 











By parenta' occupational level 


RcBponae 


Total 




Girla 


Profea- 
aional 


Semi- 
profes- 
sional 


Skilled 


Un- 

Bkilled 


Strongly disagree 


2.8 


58.1 


41.4 


10.5 


11.4 


39.5 


31.4 


Disagree 


8.6 


42.8 


56.1 


13.5 


18.3 


38.7 


21.9 


UndecUded 


17.7 


41.4 


58.1 


13.3 


18.8^ 


38.3 


21.4 


Agrae 


46.4 


47.7 


51.4 


16.1 


18.6 


38.5 


19.2 


Strongly agree. .> 


20.0 1 


62.6 1 


36.6 


46.9 1 


20.0 


36.1 1 


18.7 



i 

TABLE 31 

Computers Can Help Make Mathematics More Interesting 



Sixth graders' subgroup percents 











By parents' occupational level 


Response 


Total 


Boys 


Girls 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


Strongly disagree 


2.7 


62.4 


36.1 


11.9 


15.8 


-^2.7 


26.7. , 


Disagree 


,5.6 


50.8 


48.4 


13.7 


17.5 


38.9 


21.6 


Undecided 


15.6 


41.3 


58.1 


14.6 


18.3 


40.1 


20.1 


Agree 


46.8 


46.9 


52.5 


45.6 


49.8 


37.1 


20.3 . 


Strongly agree 


" 24.5 1 


60.3 1 


38.7 


18.1 1 


19.8 


37 .9 


17.9 



? 
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TAIiLK 12 

To Work with a Computu^r, a l*eruua Hmi H^t a Mat:luMitut: 1 oJan 









1 


liv pHi-entH' occuprttlonal level 












Serai- 








Total 


hoya 


(arid 


Prof na- 
il ional 


pro f «8- 
ulonal 


Skllliul 


(ikllled 


Strongly dioafiroe 


12.2 


53.9 


/k5.3 


20.3 


21.3 


36.6 


16^3 


DiBagree 


35.0 


48.0 


50.7 


19.5 


19.8 


36,7 


17,3 


Undecided . 


16.5 


A5.3 


53.9 


13.8 


16.8 


39.1 


21.0 

0 


Agree 


22.3 


51.7 


47.4 


11.3 


16.9 


38.4 


25,2 


Strongly agree 


9.3 


56.5 


43.0 


9.9 


11.8 


40.1 


29]. 0 


1* 














\ 



TABLE 33 

Computers Are Suited for Doing Repetitive Tasks 





Sixth izraders' subgroup percenta 










Bv parents' occupational level 


Re spouse 


total 


Boys 


Girls 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


Stroni^ly disagree 


3.8 


59.6 


39.4 


14.6 


15.3 


38.7 


23.3 


Disagree 


8.7 


49.1 


50.0 


13.3 


14.5 


39.8 


23.3 


Undecided 


28,1 


42.1 


,57.0 


14.8 • 


18.9 


38.1 


20.1 


Agree 


41.2 


50.7 


48,3 


,16.4 


18.1 


37.9 


20.3 


Strongly agree 


12.7 


59.4 


39.6 


14.9 


1 18.1 . 


38.3 


21.1 



TABLE 34 

Computers Have a Mind of Their Own 



Sixth graders* subgroup percents 











By parents' occupational level 


Responee 


Total 


Boys 


Girls 


Profes- 
sional 


Semi-' 
profes- 
sional 


Skilled 


Un- 
skilled 


S trongl y d isagree 


13.1 


6 0 . «» 


38.8 


22,7 


21.2 


36.1 


14.3 . 


Die agree 


25«6 


31.6 


47,4 


17.9 


21.9 


36.4 


16.9 


Undecided 


20.1 


42.9 


56.1 


14,0 


20.8 


36.1 


20.8 


Agree 


28,0 


46.2 


53.3 


12.4 


17.0 


38.6 


24,4 ' 


Strongly agree 


8,5 


59.6 


39.9 


7,8 


15.4 


36.7 


30.1 



TABLK 35 

Coraputers Hake Mistakes Most of the TitDe 



Total 



Sixth graders^ subgroup perce^nts 



Boys 



Girls 



By t?ar€nt8* occupational level 



Prof es-^ 
sional 



Semi- 
profea** 
sional 



Skilled 



skilled 



Stroagiy dleJ agree 
Di 3 agree 
Undecided 
Agree 

Strongly agree 



12.2 
34 , i 



63.7 



I 25.3 i 40.2 



19, L 
4,7 



49.2 
64.0 



35.9 
47.4 
59.0 
49.9" 
39.0 



20.9 
19.0 
14,4 

9.0 
7,8 



2 2. '4 
19.9 
19.5 
16.4 
12,7 



34.0 

36.8 
36.3 

39,0 
40,2 



14.6 
17.1 
21.8 
26.8 
31.2 
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TABLE 36 
Types of Video Games at Home 



Sixth graders^ subgroup percents 



Response 


Total 


1 




By parents' occupational level 


Boys 


Girls 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


Atari 


44.3 


54.6 


44.6 


16.7 


21.9 


38.2 


16.2 


Odyssey 


3.1 


61.2 


38.3 


22.5 


18.1 


37.4 


15,9 


Intel llvleion 


7.6 


59.1 


40.4 


19.3 


20.4 


37.1 


17.3 


Colecovision 


5.8 


65.3 


34.2 


15.7 


20.4 


31.9 


22.0 


Other 


9.4 


59.2 


40.1 


27.0 


19.9 


33.3 


14.2 


None 


34.7 


37.7 


61.5 


13.2 


14.8 


35.5 


26.9 



TABLE 37 

Types of In-School Computer Learning Experiences 



Sixth graders^ subgroup percents 







t 




By parents' occupational level 


Response 


Total 


1 

Boys 


Girls 


Profes- 
sional 


Semi- 
profes- 
sional 


Stdtlled 


Un- 
skilled 


Write programs 


14.7 


54.9 


44.3 


26.6 


22.5 


31.3 


12.9 


"Ceneral information 


14.7 


52.0 


47.3 


25.7 


23.5 


30.8 


14.7 


Drill and practice 
Math or science 
demonstrations 


21.8 
17.9 


49.3 
53.0 


49.6 

46.3 


20.9 
15.8 


18:7 
17i8 


33.5 
34,.9 


20.6 
22.5 


Computer games 


33.1 


51.9 


47.1 


19.6 


21.4 


35.5 


17.2 


No experience 


31.9 


44.9 , 


54.5 " 


28.1 


31.8 


33.5 


32.5 



♦ 
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TABLE 38 

Types of Computers Used at Schoo.l 



Sixth graders' subgroup percents 



Response 


Total 


Boys 


Girls 


By parents ' occiipational level 


Profes- 

O JL w Hci fci 


Semi"^ 
profes- 


\, 

Clrll 

CvX -L. -L. C. U 


/ Un- 

-i 1 1 f>H 


Atari 400 or 800 


9.4 


57.6 


'41.8 


15.7 


18.7 


37.1 


19 .4 


TRS-80 


6.5 


55.8 


42.3 


21.0 


21.0 


34.0 


19-3 


Apple 


20.5 


"J 

55.71 


43.9 


22.3 


19.2 


35.1 


16.7 


PET-Comraodore 


8.9 


53.8 


45.4 


23.6 


21.8 


31.7 


15.5 


IBM 


2.6 


58.1 


40.8 


13.1 


13.1 


40.8 


13.0 


Texas Ins trvments 


5.7 


51.7 


47.2 


15.1 


19.3 


38.0 


20.8 


Osborne 


0.4 


67.9 


28.6 


10.7 


17.9 


28.6 


39.3 


Other 


6.2 


55.0 


44.2 


15.8 


20.1 


36.8 


18.2 


None 


43.7 


47.4 


52.0 


12.9 


46.5 


40.0 


22.8 



TABLE 39 

Indicate Where You Have Learned About Computers 



Response 


Sixth graders' subgroup percents 


Total 


Boys 


Girls 


By parents' oc( 


:upatlonal level 


Profes- 
sional 


Semi- 
profes- 
sional 


Skilled 


Un- 
skilled 


At home 


22.6 


56.9 


42.4 


25.0 


22.5 


33.8 


11.9 


Special seminars. 


3.5 


60.2 


39.0" 


34.9 


20.1 


27.7 . 


12.1 


Museum or 
















hall of science 


3.7 


59.9 


40.1 


28.3 


22.2 


30. « 


12.2 


At school (day) 


27.3 - 


48.2 


50.9 


21.2 


20.9 


32.7 


17.2 


At school (evening) 


2.7 


61.3 


37.2 


21.1 


14.6 


32.7 


25 '.1 


Computer stores 


9.6 


51.2 


48.0 


22.4 


22.3 


33.7 


13.8 


Playing with 
















video games 


42.4 


45.7 


39.0 


15.1 


20.2 


37.4 


20.1 


1 know nothing 
















about computers 


17.0 1 


38.8 1 


60.6 1 


9.7 


14.0 


38.7 


29.3 



39 43 



53, OO 



52. OO 



51 .00 



50,00 



49.00 



.C8,0O 



53 47,00 

ui 

oc 

(K 

O 46, OO 
O 



4> ttl 45.00 
O ^ 



UI 

a 



44. OO 



43,00 



42,00 



41.00 



40, OO 



39. OO 



38, OO 




NOT HIGH SCHOOL 



4 



HIGH SCHOOL 



SOME COLLEGE 
PARENTS' EDUCATIONAL LEVEL 



4 YEAR COLLEGE 



Fig. 1. Percent correct ecores in ttie area of computer literacy for twelfth grade boys and girls, by 
parents' educational level 
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Fig. 2. Ptrcant correct Bcoret In the area of computer science for tweifth grade boys and giris, by 
parents' educational level 
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Fig. 3. Twelfth grade percent correct scores for the general areas of computer literacy and com- 
puter science, by parents* educational level 
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